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(54) DISK ARRAY DEVICE 

(57)Abstract: 

PURPOSE: To access data in a faulty drive by providing 
a circuit which writes data, which should be written in 
the faulty drive.-in an alternative drive and writes data in 
normal drives on a board at the time when data write to 
the alternative drive is possible after substitution with 
the alternative drive of the faulty drive. 
CONSTITUTION: If a fault occurs in any drive mounted 
on a drive board 5A, the faulty drive is not separated 
from the drive board 5A left connected to a mother 
board, but the drive board 5A is separated from the 
mother board with normal drives mounted. After the 
faulty drive is substituted with a normal alternative drive, 
the drive board 5A is connected to the mother board 
again. A logical group 9 is the fault recovery unit, and 
drives in the logical group 9 hold an error correction data 
group which consists or m— 1 data ana generated parity 
data. 
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[#fFii!#©«5ffl] 

£iv #tta^-^tt» m^rox-^i. t*vM>6> 

(b) *n*ft*-»©^**ett««©rt©--*© 
**©?* * * *fa«^e&^-r s«ifc©«§'jss £ , 

( c ) «*— *©*»©^;**ei^ii©**»c$H*»r 

fooT. (e 1) (ell) 

U (c 1 2) ±e»£ii*f*-**tt^S;Kfc»9 

-f **lE«3£1tfc:#*i£tf ±5fcH^TU (c2)*f 
— *K*fflL*fc«r, (c 2 1) ^Ji,aS5?*f ^ 
*«*H-5. tt-#©7*w **1E1gS11©— odSjEfffc 

— ^*»*fflU (c2 2) ^©f-f^^SIW«*5 

fo5t#tcfi. -t©**asfc57^;**e*§6«jfls«-r- 

©**©?*— mmst z nit?*— ? * mm-r z 
■(a) ^— mofj *^!E«=g«©i*9. p— ©^a^/u 

2 ] t*tt8c©flBU££fr*Jft "BTffifcffia^-t-S . 

±l2TW=>>bn-7li, K-S¥©^©^ ^ ^ IS 
ftS£gf^#»©^«© Ji©«*»KS:^ bTSi^ £ 
2V 

o N ^^^^^^li^fTlc^$;^^rv^s!f*3Il|2«©7 ^ 

MSI. 

1 lEft©^ w * ? T W^Bo 
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05 toSILfci^fflLI^oUffCfeoTH:, t©REW 

10 fc±eJb4fias«te#i&u 

S1U 

15 *©3fcaUHfc©tt*tt>L*ft©^K:&o-Ctt\ t© 
iEflffcte©^ ^ ^IEtt^S^®-r-5flfe©^ia^-7 p 

hijru t©— o©sw©ft®a©sfi^$ 

6 lcft&©«m©x- * *»fe t ©S* £ Jifctt©?'— * £ 

SffsfcJl 2 |H*©X-r * 9 T 

U 

R7W-f =«>- h n — 914. 

25 R^«i©mi--hfe-h^e^p>^$tt, tt#j*<s*tfc 
— o©«aij*RtcfiU#£;h,Tv^«&©:E^fcx^ 
IE«^S^U< ttttl*S#fc3? , ***1B1t£«©V' k -f 

30 »»#i2^x— * SrBt.* ^ I> t-#t^> 

»©«#^7 ^ -^5^fflv^TKSa$^^fc«^c©«t^ 
*»*Sr*ffi~ 5 W** 5 ISft©^ ^ ^ * T W .SIS. 
35 [ft^«7] iSBTKa^hn-?^ K— aoflM 

AT^t^^!) fcfii»**tfc*jBc©»#5i*9*-#©_ 
40 ^S3±tf«jBfc©IS9ir]Eff#*».&, SEfiE^iSfcS 

^-r^^sais^gKi^^ix-cv^sis©^-^*^ 

L. ^[Hl«$ttfc«^C©7 ? -^^»^#©7 f ^^^fS'« 

45 K-o©eBijs«asss*5i©»£^ $ tlX V n 5 *t 

t©— o©*iaiJ*K*sWft-t©*a©K«li:S8«Six5 
•Sr^ffc&i^T-, *©S3ffiL*:»#ii*»**3lEffU, 
50 *©*fTK«>fco-CH:» t©*#^x-^Kl»U-Cift 
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tU< tt-t Oltftf^ * * lEBSfi©— o t US] Cl&S 
^ICJIU — ocfiSiJSt^^Ott© — o© 

MMFtfifcsy-f ^lEB^BtfjEBfcSEW©?*.* * * 
iEB^fifc i 9 B& $ iV SE^HI $ ixfc-o© WJ&*£ 

SiJ»«K:*«SiifcK2SS*©^-f * * lEtSSEB** J: tWE 

#mffc©x-*&, -to— o©«Wa^&fl-©*l&©aHfc- 

bbs^*:**©?'— *«\ *•©. &7 ! '(x?mm.mw. 
\cwz atf 5 ia«©x w * r w see* 

»-o©*ISUS«fcfiy* * it*:**© jESTftx * * IE 

tt^«o=S-*i-i8u-ctt. -tie— o©«sij*&a*®#ji 

S«;4> Pj 55-11 $ tufc^ K-kfEJhffc^Ba 1 $ at7t« 

au 

«*<S-jEBfc5* W * 9 i^fS $ Jxr V ^fcS 

±K ; F*©'5 f -f;**lEB£BK:»*&*» 

tO»*fflLS**, tt^«*tbfc— o©fiS«J 
< 14**© jEHT **IBB«fifc4ft»£*t*:?*— * 
(cia« Lfcx- * £SHM1©7V ^ * £tt&BK:*$ ii 



0 IE«©^^ * 9 T &B. 

5* -f * ^KBSBsWEflffcSafWf'-r * ^CBSSBfc J: 

05 «©g«K3ggiS!£*Wii:#K, ifS^Ht^^lB 
BSBfc^Sftfc**©***?**?*-*©^ 
*J3fcK*K*iB»K*>6^«$nTV^fclBIU:KJbffiSIB 

^^^^^Sfilc^t^S^xS^^-Cfco/ta*©^ 
10 ~9i, K«*©I»//'7*-f^^B«»Bfc<Ea-rs«l 

5 s -f * *KB3£B#:iE*fcSS#©7 , << * ^IE«SfiiC± 
Ol^Jttt, W^HSixfc— o©*a«ja6K**, R* 

s^js^i-siWRittiwsasfcs^-f ^^EB^Bte-t""^ 

KifiiKf H ftT V >fc 9 *5 J; tm * 5 *> 5 5* -f * * IS 
B^Btcfg#i6S^bfcm|cSEJt*iSfi!0>e>^$tt 

20 fcofc-fe©*®:©^*^^— rJ'iSr, R — d©WJS 

BSBKiIBB * ttfc^*©^- ^ i ffii5:©iS 9 ITE^-§- 
*»b@BU lUa^tufc**©^— ^Sr^#©^-f ^. 
^1BB»BK:*#iitfB**l 2ffi«©f-f7^7W 

25 

30 M — D©WJS^t^:•S:J$^i^-CV^5^m©v ^ 'f 
iEB§£fi©#*fc*fJ&bt\ ^©x-f ^.^IEB^fi©ft 

^^IBBSSfi*»fe3B«U, 
K-o©fflSiJS«*sK*S©g«*^ ^St $ 

^r©gaUfc»#ii*5*©HfT^feo-CH:, ±12^* 
40 fflficf-f ^. ^IEB^B©P*9©. ^©— o©x-f 
IBBSfiEBtJimb-rS^^JxfcT'-f ^^ffiB^B^ 

s 9 ft ±mm^<D^m<oy t * * 9 isb^sb© v ^-th 

45 Mc&m&ivX^ZbZ, ^©^©-r-c^^lSB^B 
*&-T5fS*« 5 IE4£©ir -< *-9T \"<mW.o 

[fi*«i5] 8ytii©g«(c#j&,g&d % ^« 

50 "Hi©«3U©£«5T £ b^b. 
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«£*L, ^*a©g«©±fe«^i&S&£?>LTg£TW 

^tw^eb. 

[SMtSl 6] K = V hn-7(J> 

©Ss^ffiL£g#-r5£t> ^©Ss^-ttt U^*©^tf 
R0E*tH L^fta^^-r 5x-*©SS#-tti LR##*© 

lEttgEBa » & * ©n# s it*: 9*— * sr«*mi-eii*=* i 
4 ta«©x * ? r u~r see, 

[11*917] St7W3yhn-7tt> 5 
7*4 **K1t3£BaSjEtt*2fc#©? , -f * *E1tS£«fc J: 

E«§6«©rt, tt— 3©«M^fc^£Jxfc**©:£ 
flrfc^-f * *!Bli3SBfc*tt& LT^Sttfe**©^ 
©f^^ lEflBSBIcfM* $ *l&*«©» « ii^-x-^ 

$ ftfcgE fe 5 x 4 * ^ iEB^fitc* # iitr^ 
* -Cfc o fcm*Sc©» # j&*t*— * *s ± UW— o©fl»J36 

$ fc^W^a* fc5r^^ fB«geB fc» # 3i tr r t? 

*Et*©«*©flffl*KW£* $ ixfc1g!g:©-r 4 * * IE 

[if*« 19]S7M3yh n — 7 l*> 
teWS^s fcSf^i!' IBBSBaSjEfir ft £#© 7 s 4 * ^ 
lBtt8S«fcJ:9B*£;h.* R»)»$ttfc-owfiSiJlfi 

LTV 1 fcttwf- * £ EHg U 

^wi^ ii^SPS^as wf^^ is«^bic » l r 51 



^7-23 0362 



v ^ 5 , r-o ©esjsffiasgcsassa* e> #$t * ttfc^ 
ic^s_t&^Ba> t> $ ixfcK w^a* fc 5 7 s 4 * * is« 

05 *£#7*4**B1*§£«te*e£-*-51l!jft*l 4fa$fc©7* 
4 * T wf ilfio 
[ff^2 0] KTW3>>n — 

io fias^icw^tc^smi-, *©w#K7W:/a*««LT 
v^fc&8:©7— ^— o^WJ&RJ^©^©® 
SiJ£«lc»H£ £ fr/cffiifc©^ 4 * * IB1t£BK:ft& * 
fc^ox-^a^ieim u, 

mm * ttfcm^©^- WW© *> 5t^? IB«^ 
15 filcmbT51^$tvfc^©x^^^f5m^Btc«t 

20 ^^^ISBSIBf-*H-T*ff-r5 i5J-, ^K^-ltiL^ 

[»**2 i] tt»#as*>S7*-f^^iait»B*jE#* 
25 nfc— oro^gijs^as, ^*a©s«i-s«^ic^ttfc 

Sx^^^fStS^Bl-ft^^wx-Y^^iatigfii Lt 

30 ^f©f^ ^^ffi'B^fi?riif/c^{i©7 f ^^^IH'K 
^Bt LT4feffl-*-3BI#*2 0IBU©f-f^^7W» 
Bo 

^©fiSiJ©S4El-«& 3 Ffi L IC'R«f$JtfciJ>'^< H-o© 
S«^:©^'li©-r'( - ^25'IE , lt^fi»*, ^ii©S«(-» 
=>>-hc-7^^$*t-CVN5ff*«2 1|E«©^^^ 
40 [SM2 3]SE7W3yho-7lJ, 

(e:. ^-oroesiJS«-h©^l**©fe ; 57 ? 'C^^IB , »^ 

Ba5^*:^brV^fc♦#iZ i ^•7 f — ^^T, K P©1@SUS« 

45 ««K:fiy***tfc**©f !r -^*iJ:t«ift©»9rE» 
iEimStt^miS©^— 9 JKBt©3b5f ^ ^fa«^ 

50 Kia«**vfcf f -^©»tii*a s ^T*x'KJbttSi«*> 
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tt-cv^^— ^ * # J: IflBfcWB bg 

[I0&S2 4] *»Wfc59 f -f ^^ISil3S«*jE»* 
iifc— 3©«wa&K#* tt#»©a&KteS«S8fcS*t*: 

gEBt L-CttAi-Slt^39(2 OBKO^^^T WIS 

So 

[8**52 5] «#a<o««K:#JKe*EK:, 2>>o, mft 
*©«8U©a^fc*¥frfcffi^£Hfc*J>*< H-oo 

K«f§fe©^«©:r * * 9 lEt»Slfira\ WHHIwaEfctc* 
ft 3ft. tt#JS©»«©JblB«-9T»!S«r^LrttrW 
= ho — 7tega&£HTV^3f#«2 4!E*fe©^* 

Iff Jfc^S 2 6 ] »T u-f =t \s V n — 9 (i, 
©»#&*5*-*&*»©-*:^-*fc#«U 

— o©8S9tnE7*— ^iPtCjg-rST*— b"t\ SV N t 
AfeSflUUSttK:** * ftfcfc*©^ w * * lEtt^Sic 

*tHU K*tt3*ifc«tt®?:?^* trite U ate 
^©7^-^ Sr«E±ffi««fc«i&^-S <fc 5 *«*ffl b 
»***tTi-5ll #«4 |E*©x -f ^^7W sib, 

.tt»*tb<t**o»*a*^-^i:, «**©#*&* 

5 p 9 ITI^F-i-^- 9 m K*t bT-T tl!:*]! $ IB © 
P9fT2Ef?H§-i> K»#3i*f*-^T?3S»fSK5l0»# 
&*:r-* t Sr. **t**tEV^Kl***«9iat«l!:fia» 

t o IB ii^T*- * SrHSr b <DP 9 ITjE^-§- 



EvMc**3fl»J*Kfci8»i £*t;fc1g£5:©-r -f * 9Htt 

5 4 15«©^ ^ * * r w KB. 
10 o<OT f -Y^^|Blt^«S:^*bfcJiiBm 

« f h * 9 ummmz.vm * *tfc— o^^- * 

is ^©s®bfcfE^mbs*©^tf(c$>^f«, 

^lEm^Basjgt-sis.a^-^JR u 

*©— o©^«*©te©«*©a*temfr**tfcte© 

aa*©?^ * ^tattsufcfiaesfrfcffl!©**©^-* 

o x k— o©a6Kfc»»sjtfctt©jEiir*9 f -f ^^ia* 
sab. 

25 ^-©Sabfcf&©fg^.H5bM*©*fTfcfooTli. ^Er© 

iE*3fcte©9*w ^ ^is^e^jB-f-sm©^^-^ 

30 m«u iaas*Lfcte©9 !r --^«r±iBJiffi««Ktti(M- 
5 ft i iEtt©v^-< ^ ^ r w ^s„ 

35 fEt«^e%b< «:^*355fc57 f 'f^!Ete^e©^-f 

»*iifc5f^ ^^faiS^B^jE^*^©^^ 
40 fE1t^«i-J;9B^^Hfca, K^*yte««FS*tfclt 
fc©»# ji^-r— ^ ^ffl v ^t^gl $ HfclS^c©^ t & 
*if *Sr*ff 2 8 iett©^^ * 9 T W £ 
Bo 

45 © J H*©9*-<^^IE«a6B«r*?>fc 5 firU 

CflaS«©«-«rlJ:»JteLr. .-tw^-f ^i?IElS^B©ft 
50 fc9^^-T57 ? '<^^fBlS^BSr^a®:©^©7 f 'f 
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©"HS©X-f ^IHg^g©!^©, ■?:©— 0©xV*^ 

segggism-st/E Ltm $ iiity'Sx 9 mnmmz 

5t-^ aS-tlffS*©^©-?^ * ^ fBiS^g© v vf jx 
*»KHSU*$Jx-CV^5i:*. ^©^©xV^lBttilg 

[ft** 3 1] -©©fV^Ett^g-CfcoT. «E- 

*x. &na;//i— «ifc©x-*«h. **xba>e>4 

EflEfcgj&^fcSfc©^ 

^rtt^etb^-p©^ -r ;* ISttSig© rt ©-«©*»© 
x ^ * * IS«gg «r«»-f 5 **©«M*« t % 

»— «©*«©xv **e*sg©** ^m^i^m 

titan, Jhte36ga»b©x-*S^mL§S#*fcttx- 

(a) w— »©y-r**e«»g©i^ m-<o^m.if^ 
-^•Runrsafftw^-f^^fBitssgtt. ***©«w 

^©(^©lEv^^s t ©K#ffc L,-C»*$*Lfc««fc 
©x^ *^fSKgjg;^ £3x5 J; #»a^A' 

(b) v^-r^o^^^^fats^s^si^^dfeufct 

(c) KT W = v hn-9a»6#«3;h.T^3tftllST? 
_hlB±fia6«lc*»6,38fi'**t, *'»(ft**tfc— o©«giJ 
©g«Jb© ±13***5*4 Lfcx W * 9 fB«^«*5 «t I* 

^©jEftfcxV ^IBlgSg©^©^*^ — 3lC^«F 

$ *xfcx- 9 £l?#-r 5«3&©K#-tii LB#£Sa U 

(d) ^SfflLfcR^WLS^S^f-atfcfclUUv*— 

©xV^lEggga^IlttU HI&SixfcT*— 

lit*;* 3 2] 87W3y(-n-7ii7yn7n 
*«Tt6* MTU K^&liv 

te#$*xTV>5&P£*#fc5xV;**SSg2£gfcL<tt 



«PC©3E**9* -f * * lEtgglg© ^fW»-o-» # & 

05 KPt^^fcSr^^^iElSSg^jE^*^*©^^^^ 
SEmsgic ± t> «jfes*vfc«ii: N k — 3©«as«s«dss 

^#£3^i-5*x^:/&£^KWt-3W*g3 lfH 
10 ffi.iDT'j x9TU4mS.V>T9±Xjj&o 

>hn-7 l-SM^ $ *x&4>fc < it — =>©"Ht©-7^ ;* 

20 *»*i&*5J#©**«\ *n***B3£i-*»*a*9*— 
* £_h!H^Hi©x -f ^ * IE«Sglc:## i&tr J: 5 fcSfcfr 
U 

Wm^ft fc57-f^^ fEtt^g^I^-^e 3£#©x * 9 
ISgSgfcl.J: 9 g&£*K o©l@B'JSK#$tT W 

25 a>-hn— 9teW«^«5Jxfc«fc, Sffcr^i' 
iEgggfc^^fc^&^x— *©l*k JbfB — ^© 
WJS«J^«p$ixfc!S'fife©jE^JS^-f ^^^gm#t 
i&SixS^-r— ^Sr> ^©ZE^&rV^fElgglg 
fc^i-5;vxy:/&*&fc*r*-;5lll#*3 lfE*©x 

30 ^^^7WSI©7i!'-kxm 

> h p - y \z.mm $ Hfc^©^« ©x -< * 9 GlESt 

35 R— o©figiJS«©i:©«-x-<^^^gl-*f/SbT. R 
«»©^«©xf ^^IE«^g©— o^31^L. 

^LTV^7t7 ^ — 9*. m — 3©1HSUS«£A^©fl6©e 

^.^IEti^gt-M^U-C3S^$4xfc, — o©^©^^ 
^^l5«^gfcfe^L.. 

fc*18T, R-hte^g*^gaUfcV^Tttd^©S#^^ 
v R^SI $ ixfc-o©ffiS'JS«t-^« $ tbfcte* 

^ fating© v ^T3x*>— o id* # iitf ^ § x - 9 * mm 
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©-o©7V**1E14£&glC;&&LT3&$;ft,fc — o<D 

TO©?* w * ? GffiKtlcfft 

$t&gasfc$7M * *|EtIig@a 5 :E?!?&£#©7V * * 

-r * * lett^e©^ *j Kttffl u 

IB«Of -f * * T W £ig©T ? -fc 
[1**4 3 5 ] tt— o©HJW*fc#Kr WW = V h n- 

§gfi©i*i> ®ft&wjE^*T f ^^^ieits«ic*fbTii^ 
au 

±l2te©TO©7V**1E1£^eS:$r^TO©7V;* 
- [0 0 0 1 ] 

MaLfc©JRU14HM #shhh\ **©7*-#«riR0fr 

[0 0 0 2] 

CPU^©±teWSi&3f£t-37*-*l*2i&SEli£i 
■ttMASii* CPU*tiWi:-r5i:*K:2WEieK« 
fcfcfLT^-^©*^^ fe^fcH U^t^tS J: 5 K^o 
T^S. ~©2#c!E1S=gfii: LTd, — jKC^»M/iia 

six, ftfcttfc^ofcL-caas^-r*** 

[0 0 0 3] 5fiip©ifSgti?*B'ffc;tC#V\ aVtTa.— *f 
tft. .tO-J©*i LT, #«©tfctt«H§F*©/.hi*Jfe 

[00 04] Mill D. Patterson, G. Gibson, and R. H. K 
artz;A Case for Redundant Arraysof Inexpensive Dis 
ks (RAID) , ACM SIGMD Conference, Chicago, IL, (June 

1988), pp. 109-116 (£ATs I l««Sffii^) & 

fe?r-fX^7W (w</i^4, 5) icov^T, ^ixfe 

[0 0 0 5] ^^©y^^TH'te, CPU*»fc 
-o©§# jMfcKjftfcWH $ flX £ fc-o©* 

^l£»)fT:Effi©/N'y-r^-*£f^-?-.3 0 tu, r 
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*te>©^-* <$HH*©**©7*-**sj:tf'<!Jy-f , 5 f 

-*) ***©K5-f:/lcJfcWC*#rt-*. CP 
Ud>ib7 f -^©^ti3UiSJi^$ti-fcm-g-H *T«-* 

05 nfeSrig-g-L-CCPU'-^i-So 

[0 0 0 6] U"</U4, 5©f^^7Wtt, CPU 

*JJ:tJ<x— ^©S^tiJLIi, «*©t*— *K:atLT 
10 ?T&;b*K W<^3-C©x-^©ife-g-«:=fT*^ti.^V^ 

[ooo7]ft©f-^c« **Lbd»e>*j«**vfc» 

15 tf^tf^5r t^fc^o l^fTjEffl©^— *t LT 

20 ittiLtii, ^y x-f ^-^©m-g-tdo^-cfftBji-r 

[0 0 0 8] gJLT-CI*, 1^— C/<Jf^ ^/V'— ytDy 1 — 

25 ■£„ HS^— :/tt»*B«©*tt-CS>0, US*'*'— 
^rt©{SfiT,*»© K7-f ^fc«*#3&£L;fc*S-W:*©ift 

[0 0 0 9] «*tf, ftW&COf—i' *&mV1H 

30 ^'© t p©l-&»J:»SAS^U x— ^*sfE^m**<* 

**£«£LT©ffl*tt©l*J:«:B3B«n?, r©±5 

[0 0 10] *fc, Wtlfrnmm K9-r-7*<Srflfi©3?#K 
40 5-<^iWt5*fO||, *©(MFK9-f^fc».#ii 
tr^f:^— ^4-, fob^Cft^ttbttfc^-ffi© 

0 7 7, 7 3 6 (SIT. m2<D@i&&ffikW&Z.k&h 

5) tcgg^$ttfct©-c&s„ 

45 [0 0 1 1] =Sejt5©s AIfi54W'<yl'3©7-f^ni' 
(«T. *3©ft*e[«il*ifri:!P*>5) t? 
fix ^©K^-r^tt, ^— ^tct7 W=>b 

50 *lfe05K5/f^*7W3>hti-?Kfta!Lrv»fc. 
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m<om 1 <0'<* K.XT uj^^h n --7 lcgjg££;ft<5 J; 

B2© K7-f yis, #3§©&2©>*;*U:T7W =»V h 
>rtoTf-^fx^yti;«t$ft5, ft© K7-1" 

10 0 12] 4*Hsp3-l 0Sl78f (*H#fFttiJP 
##fg4 0 94 95f (1 9 8 9^9^ 1 9 H ffiJg) K 
Mt5) (£1T, *4©«*a«i:lif*ri:!4S*)5) 

«:£•©£ 5 ft K^r/Jct VQ^m-fji'—-? 

10 0 13] 4#M¥4 -2 28 1 5 3f (*S#fFtttlg 
ffl5 0 2 2 1 5-f (199 0^3^ 3 0 H (±JJp) K 

-7*fcS-T5o fafta»©&l£©tfl;h-a»© K7^7*mK$ 

fa<o$m h*?4zft am-r 5 tz. © fc-t oattg** #8ti- 
-fe^as^rtBKifto-t^s. -rftfc>*>, ■€•©»* k^-y^ 
■^©^a^A'—T'rt©^© K^-c/rt©^— * t'< 
^m^b-c^am 

[0 0 14] 

mmm&^&o k-rz>wM\ iens 5 
-r ^:as-tn*#* LfcSto^ fe^K-c* ft i-t*uift e> ft 

V\ £©l*«K7-f :/©#Ii©fc©4J:fi, ^Kt^T*© 



's. 

[0 0 15] LfciSoT, **W©Bftl*, «&© K? 
05 #a©^-f-^-KtcJt$5E6«J^V^R|-C^g-Ct, 

-e^-cfa*bri>© K7>fyfcK*^u.fctt-et, *© 
*# h* ? W ^ Ki«» ^ixfe^-^ £±#iie#> f> 7- ^ -fc 

5. 

10 [0 0 16] 

15 Bfc:*g«'£*bfc1ggc© K7^^i, grvif-stf- KJiC 
Kit &*tfc«-!Hftl&*fl- bT^«&©S&l£jg*$ixfc 
**o K 9 W ^A* 6. ©f*— # ©«E*ffl U*s J: 6 — 

5frU SSTWf a^bn — PI— ©8S 9 fTIE^— * 
20 T'fcJB-rs, ^©t*— ^*JiV-?rite>©a»© 

7*— *fc#bTtUB-*-«»9inE=»- K£> ±!5««Sc© 
S«©rt, EVM^SftS t>©fc&ifc$;}v'CV' > 53&iSc© K 
7-f7*lc#t&£flElS&£, ±tBSS©vvfii!9»— 3©± 
m^ft^tbfcv^T^^© K9-f ^fcHl^JS^Ufcfcft 
25 fctt-^-r-Jjf- K«»6-t©-o©»R^|i$^fc«ttt 
ic*3V^T, ^©^-ffi^tvfc — r>©S^©±© K7-f 7*!c 
^ $ tuT V > 5V- ^ dSSlE^. ffi b © fc © ^ ±^g*> P> 
r^-fe^**Lfci*ji:. *©K7>f7*j6S^K7-l'y© 
^-g-CtfcSVMiiEl-ft K7-r7*T*t, -ttt-ett^-©- 
30 o©S«^©te©am©S«(-^«F$ttTVN5«^:© 
K7^7*i^, ^©— o©-7*~ ^iPCB&OSnET*--* 

^/u— T'lcjR-r-s^©^©^- ^ *j ± ^ >c x- 

35 <Dy : —?*:mm.irz>m'&k$:^-rib a 

[0017] *h%bj©^ 1 ©m* bv^^-ett, -tie 
mm K7^7***«bfc-o©s«*wif-s)?- K^e> 

■f Jx*»— o© K7^7*ic:#f jitf^f-T*— ^^±-(&SB 
40 a»fe{te»&$*tfci:#fc» ^©x-^«r-^6«Jlc«^-r5 

5v^Ar^-fe^pr^ftpt^y ±iB^K7^^ds 

©aHR^JiE^f-jK-KlcJftfSSR*^ -t©2Z#K 
7-(7*as7 ? -i5'*#3i*-WtBl-ftofci:#(^ ±fS^* 
45 y tc^^ttfcStii^-^©^. ±IE»^FK7-f7* 

^«$^^TV^fcS«±©iE^ft K^W^^tatf** 
t^-^S:, *©IE«ftK7-1'7*lcS#a ! trEKSr*-t- 

50 [0018] *^©ffi©M* LVMMRTHU ^©±E 
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±©#K9^ bT. WMccWK?^^" 

OLfco'MB© K9>f **>K9>f :/fc#b-C» 

[0 0 19] 

ft(Z)K7>f ^SrJBwr* #9*1*bfcS«<E>K7 
[00 2 0] 

So 

[0021] mmm i ) 

(i ) g^otts 

[0 0 2 2] ltt^tt^feT*— *^##5£^:fci:t5S^ 
UlbSrJS^i-SCPU-CfcSo CPUl^TK^yh 

^S^**/^*?** 8Sr^fcbT^*b/c. « 

#J;tfif 4o<^^^^/W*;*ir >f K8 A 

CPUl h<D*f— *fc&fflm*?ro1t.#><D7*^*;\' 

>f v^-7ai-^iaK3S:**b^ix»*bfc*«. «*. 

tf4o^ft^^-f — 7 K 3 A £ , 



- 2 3 0 3 6 2 



^-^tK- K 3 A £ SrSSjK-f-*^^ 38i *8arj btuT 
n<D^ 3 8fc:g&gEbT> -ett^etbffi^co K5>f 
^5 K7-f^^^-7x-^lilK2 0 Sr-ttb^ixfiS: 

05 e>*tTv>5. 

[0 0 2 3] B2 (a) tt, HlOK»!l«ffiSJx5« 

2 (a) (c^-rJ:5«-> *Mco^1?— K3 7\cm®. 
£*VCV><5 0 13 2 (a) iCfc^T, -K±R1H«* 
10 ;ftfcffi2?£3 7 Of*. KtCjgttSttfcL S I 

y%7F-to fcfcb, K 5 A<Z>JLU:B* 

SttfcESa^©— «83 7 0HLSI ^^fesa*^ 

To Z-<D^f— K3 7_hUlF±, 02 (b) K*H\ 
15 *#-K^3^^«3.0A, 4 OA, 5 OA, 8 0 

If— KlJl*tb-C»Jfte«E^««F*tt-CV>So £k 

[0 0 2 4] £ blC^if— /Kv- K*BBfc:fa. 
20 ^^-^^-^^^^^^1¥3 0 A. ^r-r^V^^^y 
JB:a***S4 0 A, K7^^*-Kffl©a*^?#5 

So ft*^^#ffiO 3 ^**8 0A 

9& 3 OAtl: 
25 ■ S8»-rS«-&BE«l 2 (03) t>Kttfe*bTV^ 0 

[0 0 2 5] *^Jfi«IO#«Ht. {ptf>a><£> K9>f r/fcH* 
S^3S£bfc£#, ^K^^***tfcK7^^* 

- K*^1f-#— K3 7^S3Kbfc**»*K5-Y^S: 

30 -f:/*-Kfc. E#ftK9-f ^«r»«bfc**^1f-* 
-K3 7^?>^»U *©»*K9>f ^SrIE^3g#K 
9>f:/fc:.fc9«*bfcgL *©"K9>f KSr^lf— 

[0 0 2 6] bfc^oT. {RTn^^ K^-Y^^SI*^^ 
35 ±bfc<b#lc, *(0K9>f^S:**bfcK9>f^*-K 
SrfeSSb-ftbtfi:V^-e. *K9-f KiH^RIPH 
Sr/h*<i"SCi:dS-C#So b^t». «t^K7>f^# 

- Kfc»«b-C*«SJx^i*««> K7^/ttoT-o 

* *tfc««<Z) K 9 4 7 $ fifty"— #*$£Tr'<V7 

4 7 s — $ b laanriBJcft o r v^ So 

45 [0 0 2 7] Jt, ISS^A— ^9fi, «ft (*^J£WI 
■Ctt4«c) CO fflCi^m^ (*^JS«lt?W:4-&) 

*IsIffi*ffi"CS>9. :©iI^-^9^K7^^5 
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. [0 0 2 8] ft**. #H1609-CW\ 9-Y*;i"{l'*—7 

/^-^9«:ll«t5 K?>f^5©*t, **K6«fcK3e - 

[0 0 2 9] B3li, Hi co^— Krt<30iaKoaBSfl! 

[0 0 3 0] *J-*r 4 \s? $ 8 ttu ^-r^/w 

^7fc«K**tfc-Y — 7*— XT fry* (IF 
Adp) 10 N fecttfft^^^y^l lSrHx. 

[0 0 3 1] f t^/W>'^7x-^[E]K3H s CPU 

3Hta«:iWi"*^^*^>f ^#—7*--^ (CH I 
F) 13. ^-^©j^9J«i*fl*5^— ^fWWlHlK 
(DCC) 14. CPUld^afcftfcr-^^ty 

^ a 7W (C Adp) 15. r<£>^r— *£;frfiJL 

^nr/nir^lf (MP) 17£Hl;tTV^ 0 ^ir^A' 
-T>-^^^— *1 3J2. v"—?Bl 2\z.£9?-*r*/i's< 

1 5te. ^*3 8 count . CPU1. ^rty^4lB 

[0 0 3 2] K9>f:7#— K5 AiCte. K^^flB^-T 
y-y^T*frf$ (C Adp) 19. *5 J; t* K 5 >f 3Af 
y^7x^0K (Drive IF) 2 0&Wttfb 
tlTV^5 0 . 16 1^ ft^7Myf 11^ ^ir^ 
;K^7x^l3, x — *$Jfp[H]S§l 4. ^-^r^/W 
W**y**/arr#?9 15. W^a^ntytH, 

[0 0 3 3] 0 1 3 \C3$\,^Xtf— K 5 0 Ate . 

«Lfctf— K"CfcS 0 
[0 0 3 4] (2) **K9^:/tf*^ 

[0 0 3 5] CPUli'lJ^MTSixfcffllg^tiJbSfcW:* 



[0 0 3 6] CPU'l^fea^^KdSfgfrSixSi, T 
W h ^ 2 ft<Z)^^/W*;*^ 8 

05 ?-7*-^7m (IFAdp) lOfciOftOSi 
W^n^nirylf (MP) 17(j:3vyK^ 

^30RA I DKJzS^&KbfctfSoT^— ^<D»£ 

10 [0 0 3 7] @6lt RAIDl/^3iCj;57^^ 
♦Sa^o^Sr^tlftWH^&So B6fc::i8VvT\ B 
ADR i (i = l, 2, 3*fcr*4) ft. ^rtb^tb. 4 
■ o©K7^^#-K5A©#-K7K^S:*to SD 
#i (i=l, 2, 3Sfcli4) fi, *#-W0 1o 

15 © K 7 "f^ 5 K7^7 Kw^^to 

[0 0 3 8] SAT. RW©«S©fcft, KT 
Kl/^»BADR Kte. *-KBADRl 

4:l*-S. *fc. aR-Krt©K?^/7K^#SD#l 
oK7>f^ K9>f :7SD# l fcPF-So 

20 [0 0 3 9] sfi-KBADRi(OK7^^SD#l, si? 
-KBADR2^K7^^SD#1, tf— KB ADR 3 
©K?>f^SD#l, *5J:tf#-KBADR4.©K7>f 
>^SD# 1 inJztK «WK*M<~ ^«/&£;ftrCV^^<7> 
^i~5o #-KBADR4©K7>f^ ^It 

25 -fT*— *<Dte*ftl£/BV^fc<&i U ffi^KBADR 
l^?)BADR3ft(DK7^^SD#ll^ * tf>te 

[0 0 4 0] C PU 1 d^<a3 KiJSf-^toStii 

30 — [U6tf)D# l-Cfo^)^-r^o D#lte. -^C0# 

t^f-^?:#Jt5SiI7 K^^tfc^o ETF. H 
ST K^D# 1 T-#^^tL^^— ^^r^—^D # 1 t 

[ 0 0 4 1 ] #^iK0!l"Cf*, cpuia>k»$»**fc 
35 (i«*t±ltf- fKDy*— *gtt»fc:4KBtf>;*#£<£>IS 
^S^-^T-fo^^r^o Lfcj&SoT. CPU1^£>£> 
t#a*f^D#lt4KB-C*>5, **5. ^©f- 

i 9 *3&WasEB3££;h,5 r t te*£v\ 
[0 0 4 2] cpui^^tt^f^D#m, 

40 llO^fr^^y • 4JCft«FStbSo HI 6 \Z.7jk-f-£ 
9^. RA I D 3t«:ro««fSil«:tta*7 f '-*D 

#is\ f-^^»^i^ hfo, 

Sr«/£i-£ 4 V7-f7(0 o ^r^^Mi^) 3 -&<£> 
K7>f^ (BADR1, BAD R 2 , BADR3(D^jX 
45 ^*t<£>SD# 1) KilRt)4>rj-r^«i-5 Q ##JL?cir- 
Ptt??— fikVfTT* ^*ve*tD#l-l, D#l- 
2, D# 1 - 3 iv^5f * 
r/v*— *£*SD# 1 - l^fcSf-^-^Sr. tt^f— 

50 [0 04 3] H6*»5)^5J:5^ U-^t 5 — *D#1 
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-lfiy^Dtf lo»l^>f KB. KH^V hB. ^ 

#D#10*2/^H, *5^-Y t>B, |8/Vh 
B, y, f"^x-^D# l-3ttx-*D# 1 

©S3/^ hB, hB. f hB, -3^6 

10 0 4 4] tyf-^fc^DUfcft, ittfe©*^ 

f-^f^D#l-l©ilSHD/V f>£D 

# l-2©f lf@(0/M h£D#l-3<D|f!l#B(D 

>*>f hi: a>e>^y w^dii-i^ 

Sg2#B?VW h£D# l-2©9S2#BG>'*>f h£D 

# l-3CDfg2#B?W htd^^y^^S:**. - 

mtc3fe-<^y^^^-^SrP# 1 
[00 4 5] ^tLb<Oi^^x— 1-1, D#l- 
2, D#l-3joJ;i;/^r^7^P#l^ 

/^7 p ^t5 4^K7^^ 4HRlt»*& 

tfo KB ADR 1 <D K7^^SD# 1 Id 

t^T^D#l-lS:tf^ #-KBADR2© 

K^^SDJf ltC1f:/^-*D# l-2S:»#ii*, 
#-KBADR30K?^^SD# 1 fc^^— *D# 
l-3Srt#5i*, *-KBADR4©K7>f^SD# 
1 yr^f * P # 1 t:**&tf t ^ £ 

[0 0 4 6] RJz<Z>J: 5ie:LT, CPUli^^f^ 

[0 0 4 7] CPUl^ibx— ^<^gc^ffib^*^tt 

4^LTCPUlK5o 
[0 04 8] (3) 7K^«!Wf^ 

[ 0 Q 4 9 ] #jBfc«"T?tt, T>f^^7W^TAS: 
»J*i"S K9>f ^5 £ ITSCS I >f zc*— <o 

r^^^T^?: SMMrT =* ^ ^ K-^Se* W 

L^vyK^frt^t^ino tm, CPUl 

9*>f^^*H^*^r*©<3<D-C&9, OS (^i— 
[0 0 5 0] Z<Dtz.£>^ *HlfiWTfW:. CPUlX?^ 

Vy^y \cm tf- * & «*ta u s *: r±» # a 



^<5 0 Lfc^oT, CPUlW^^^x^ 

[0 0 5 1] AffftlCttu CPUlW7W'3^hn 
-7 2^-^<OSti^£^^5l§'g\ CPU1 
05 tt, S#^r-^I^17K^ (^-^Sfctt^ 

ft, B6T?RWLfcJfc5fc, :©tta*f-^Sfy 

T^-^ic^SKU ^il^-r^— **fMfcU 

-ff— ^^i^yr^f-^ £ife3S tr/is—zf 9 K 

^ yr^f-^Cd, rw^vhn- ^2^*dVvt^0; 

If^7K^ (06«UD#1-1-D#1- 
3^P#l*2f) dSoltb^So CPU1^5)^&K 
?>M7 K^^(D7W^yfo-7 2 ^ jott^T 
•15 h~\>* k<D#i&Z b Z>T-7;utiK SiTX*mm^r6rr 

[0 0 5 2] CPUl^b7W=iyha-72|:7- 
^o«*abSrfB*i"S*&, CPU1I1 M7K1/ 

20 So 7^nyfu^- =7 2 ft. WTtMt§7K^ 
^SrSJffl tti!7 Kvt; ^^71/ 
^^7A^^)7 K^lcSJftU WK^W 

f-^^fflLx^Ltcpui 

[0 0 5 3] T Kv*3B0UI^— y 
25 X— 2U7K l/^^— ^/W 3102 fi^r-^ 

[0 0 5 4] B4f4, |gf3®^/V~ ^ 2 1 <£>4g3£ 
Sr/Tto »I7K^ (MAddr) 2 2 li, CPU 

4te, »«t SKIT K 2 2 or-^ S:»#J Lt# 
fc-y-^-r— ^^^"CfcSo /^f>f«2 5fj:, j&lSIr 

5 - * fe ffr* $ ft y y - >< 7^ fi<D£»T*$> 

5o .*3S^— ^#-5- (No. ) 2 3(1, £*L 
35 ^^43j;^y^^^-^^^^*&^$ttTV>S^ 

fcn^-r^^^-^ , 9<^#^fc^o 

[0 0 5 5] ^-^Sr^<##ii^V^ftV^^8*tffl^ 
^V^r. SftS^/V'— ^#-8- (No. ) 2 3©«HcWL*>fe 

40 X&feZihX-^Zo VlMVtMX^ iI7 2 2. 
t^f-^*2 4, ^J;^yf>f*2 5(j:, -T-<T?g 

[0 0 5 6] B 5 7K W^7^ — 3 1 <Dfi|3t£^ 
•To r K^^— 1 ^S^l — ^ (Ditto K7 

[0 0 5 7] KV^T— ^3 1IC*5V^, 3% 

ST K 1/^ (MA ddr) 2 2lt i4 <DWm?^— 

50 ^f-^2i©»irK^2 2i:iai:-efc!), cp 
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^ (^-*££fcft:r -*#-*§-) T*&5 0 

jV—-?%r% (No. ) 2 3tH4©M^/^f^ 

^ 2 1 ©ttl^^tf 2 3 i H CT* 5o 3 014, 

5 (4fctt«#5itf) SCSI K7-f^7K^ff 

[0 0 5 8] SCSI Yv^^T Kl/^ff 3 0f4, 4 

(Ad d r ) 2 7, K9>f (Drive No) 

2 8. B§77^2 9^J;t;#- KKi77^1 0 0^ 
^<£>J*k *-K*475^10 0tt, ^(Z>3R— 

if r. lc»#&*ivcv^ a> (*fctt»#iitp**) 
K9>f ^rtT KW*"T?S>5. IS17 KV^ 2 2^»JES"T 
5*-K7K^2 7, K9-f:/«#2 8. *5J:tfK9 
-f^ftT KW<3 2 J: «9 . ^^S7K^2 2 07 

[0 0 5 9] ^§-xK— KIC*h*-5*— KS*77^1 0 0 
ft, -*rCD^— KSr-^lf— K3 7^e>9l#av^fci:# 
1 Kir -/ h£*b5 0 a— ifttWJtd*©*— K«r§l#tfe. 
Wci:#, a.-f^CPUlSr^Lt, K*:5I 
#gtl^7t^ £r^i~^^> K&T W =* V 2 
3Mt1~5-J: 5 l-ftotv^o MP i.7ii:©avyKi: 

ftS77^10 0$U21tyht5, Sfc* 

i:tfc:ft, ^Skitt^ f#CPUl^b©awK 

— 9 2 JCilftii-S. 7W^y^-72^ ClOi: # 

icat-r**— Kft*77^i oo^yt^y hi-^o 

[0 0,6 0] gf77^2 9ft»jS-T^^— Krt©#* 

t^^-e^/^v^^v (i) , jEig<oW&*7 

(0) K5>f:/©l*«©^te&«^Swfc# 
pTfBi:*5 0 

[0 0 6 1 ] SCSI K9>T^T K^*S3 0©4o 
GD^iJft, i 4 (^ai^-7 P r ta -^ 2 1 Otyr^^ 
^&2 4*5±^y 2 S^iJtClH^iSUTV^o 

[0 0 6 2] 0ij;ift, B4©»I^7 , f-^2 1 
iatill M7 KV^D# 1 KlJtJRi-SWB^A— ^ 
#t23!4LG#l, 94* 2 4 2 

5ftKfi^D#l-l, D#l-2, D#l-3, P#l 
•?*>5 0 L^ot, iI7 KW*D# lO^-^ft, 
3o©t7 r r^D#l-l, D#l-2, D#l-3 
K^fiJ^tbT^y^^^— *P# l#ffi**iV ^rttb 



d s Sfe3S^^ — 7 P LG # l©*K9^^C«HflSttTV^S 
CirdS^So 

[0 0 6 3] £<btc. i5^7K^r-^31{c«t 

05 nrv^5ffi«*d^a. A#«Kft, u-:/^-*d# 1 

- l ft#— FT Hl/^ 2 7^BADR 1 (OtS— K<E> 

y*—?D# l-2ft#— KT K^2 7^BADR 2 O 

10 JftSft, i^^-^D# 1 - 3tttf— KT 2 7tf* 

BADR3^KO.K7^^#t2 8 2* S D # 1 <D K 

tlt/^T^T^P# ltt#— KT KW*2 7#BA 
DR 4<E»tf— K<£> K7>T^##2 8tf*SD# 10K7-Y 

tyT-^^i^yr^fj:, ^<DK7^f^5rt©K 
K^3 2*SADR1 ©ffiSKlteWSJVt 

[0 0 6 4] ^ ^S:^<»#3iA/T?V^*v^»!*ffi^ 
20 *5V^T, B 5 ©7"K^^f *-^3 1 

HK&V^T, *-K7K^ (Addr) 2 7. Y9«f 
^tf (Drive No) 2 8, *5itfK7>f^rt7 
25 KW* 3 2<Dffitfofea>C&tK^£frTV>£ 0 IMfflsRffi 
-Cft. ^17 K^2 2^t^T^ai:4ot*5t), ^ 

[0065] ±m<oT Yu^^mm^—^ 

^f^2 1 ^7 K^f-^V3 1) ft, »f£H# 
30 Kft, 7W3^ho h -7^ir3'v'a^5 4ft© 
3g^^ffi«lc^$ttXV>5 0 ^tib^7K^»l 
-r—^wft, ^^A^fKHSr^-vbfci:*^, MP 1 

35 ^^^-^-T^^^ft. MP 1 7^J:^t^Va^^!J 
ft C P U 1 <om^t£ < fT*:b*t£o 

40 [0 0 6 6] **5, *^JE^J-eft, HCK?-f^rt7F 

l^^3 2^^i-^ffi^M«t-^^Sr^ | Jt-*&^i"^ 

fc«>, s^s^a— ^9rt«>#K9>f^5©ia<E*ri-^t: 

[0 0 6 7] ^laS^J-C^^— *<0§#3&*fc§S^tBb 

45 ft, :©i5*7K^r^3K ssiinfta^/v- 

[0 0 6 8] (4) K9>f^K:|»*3W3S*b*:i:*«>» 

50 -K (4ft<D#-KBADRl, B AD R 2 , B ADR 
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3, B ADR 4) fc**:*5»*«)K9>f^T?l»a^ 
— 7 p 9Sr«J*"t*5J:5K:L,"C*5 9. H4, 5<QTKw* 

KT Kv^SrftiDUT. if£>2tf— K<D i*<E> :7*?B& 

[0 0 6 9] *HJfi«-C«:, ftf*t^«)K9^^ 
BADR l_bO K9*f ^t«*HJLtfcttt#a*«i 

Sr^o-Ct^S-et^v^^ MP1 7tt, KB 
ADR 1 KH»**»4febfci:WWfU 7K^r^;w 
3 1 KB ADR 1 <D Ky^^SDfl 1 

it77^2 9^ty (1) fc+S (H5) o Z<D£o 

Sr»«"t" 5#-KBADRl flWif- — K 3 7 fcjgtt 

[0 0 7 0] -T^^ib. CPUl^tC^^KBA 
DR 1-4±^K7^^SD# 1 fcteftZtllty*—* 
fc»bT«»mLK*#^3ftfc»£\ MP 1 7tt. 
T h>^f^;V3 1 SrfB-^ r Ki^SHfcJB^-^/i' 

^TibtbTV^ K9>f^ ^JTI^KBADR 
lJbtf) K7>f/SD# 1 ^3*JES1-5»*^7^2 9 
r<£> K9^:/a^»£;h/Cl>5^— Kfc#JSS-f5#— K 
0 OSrSH^So K7^ ^SD# 1 lc*f 
Lt»#77^2 9#*y (i) T\ :©K7^f^« 

t^ixtV^^ KBADRlcO^— KS*77^1 0 

0^:7 (o) <D^r±. MPnit c^K^-r^tc 

*f*»4Lti3 9, b^t>, COK9-f^»«**t 
tV^#-KBADRl fi-rlf-^— K 3 7 fclgaR $ *L 

[0 0 7 1] r<0±5icK5-f^»*SrMP 1 7 d«B 
KtSt, MP17tt, ^©K7^^It^^l^ 

to^- KB ADR 2 -4±Wte©lic^ K7^ 
S D # 1 a* 6**©*^-* *5 «t y ir -f 9*— * Sr 

b(SS K7-Y D # 1 ©t/f-^ MP17^' 
y^-f^iaKl 8SrflMILTIiItBU ft^ffltfc 

[0 0 7 2] ^cDj:5i-, ^yy-ftofcEIS (PG) 1 



&^yy-f «rfe*-*-sia»-c*>«*. *^9 f — 

[0 0 7 3]-*, K7^^SD# 1 *>**£Jvtl^* 
05 #-KBADRl(O^Kg*77i/l0 0^y 

(1) MP17tt#-KBADRli5vf- 
xtf— K3 7frh&i>*tlX^ZkmtotZo 5 l-M 

P 1 7as»R"f5i. MP17fj:, KB ADR 

i^*^ttxv>5^K^^^, mm&K<x^m& 

tfc.K7^^SD# lTOj61iRI«H:tT, ^rHe><D 
15 [0 0 7 41 **:. CPUl^&K7>f^SD#lfcft 

©it, f S« K7^^J£n»«77^2 9 

Ztf— Kft*77^l 0 0*lS-^5o 
[0 0 7 5] K7-f^SD.#l^fCit77^2 9 
25 (1) T% r<Z> K7^^SD# ltmtbZftX^ 

5^— KB ADR 1 KS47?^1 0 0^^-^ 

(0) ©ifrfrtt. MP17I1 K7^^SD#1[C»« 
d5»^UTi3 9, b^t. r©K7^f^SD#l^i 
$JxTV>5 2R— KBADR 1 tt^if— tf — K3 7 tc^jft 
30 StLTV^ ^(DJ:5^. MP 1 7*««+ 

^ey 4rtfc««fUT*5< 0 
[0 0 7 6] Z.<Dtf— KB ADR 1 <D»m&&& 

LfcK7-r^SD# l©ft!#^Ttfcl*^ -<Z>^ 
35 — KBADRl^lf— *— K3 7 fcSfi»*5i**tfc 
^0»W365^UfcK7-Y^cftfc^IE^K 
9"f:A ^Mt^- KB ADR 1 (Of/c* K7^y 

*<-c ©sn 9 itie^— * p \cm~tz> * — * <fc w ^ y 

40 ^*^*«r«*BJU -tttfe©*^— ^*3<t^y 

^^^#K^^^^^-r^> 0 

[0 0 7 7] ^©^. ^^^'>^7«^-y 4^««FS*L-C 
45 V^c«^^##3^^-^^*fLT. »#a*»f^Sr* 
tftt, ^ix?tt©*#^tf^-^$r. ±fi#-KBA 
DRUO, ±l5^#K^^^fc5^^te(D»^^^ 

ffftjitfctt. RA I D 3fcJ:a*#ii*Srfifft5fc 
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9>f7fc:»Si&tf. 

[0 0 7 8] K?>f7SD#l#»*S*LTV*5 
3j?-KBADRl <E>^- ^10 0 d5^->- 

(1) MP 1 7 fiJjN*— KB AD R 1 i&WlF^- 

K3 7a>&&jfah/CV>5 i:lSlt5o -^^5^M 
P17iS»«t5ix MP17tt, -W-KBADR 
iKi^SftT^S^K^^Wu 

T*5< 0 

[0 0 7 9] £<Z>»*aS38£Lfc. K7>r7«rIEfir 

K 9 7-Cg& U«OK?^f 7tf — KBADR 
1 dWif-#- K 3 7 KWaBft*ii**tfc £ # r <D 
mmm± Lfc K?>f 7fc«* K9^f 7 £ m c 

^tiiu ^tt&co^^— ^*5ctt5^y 7^ t^- 

[0 0 8 0] *3Wfc«-C»a, frMZfrtitf- KB 

ADR 1 ft©BS^?l4tTV^V> K7^7^, 

tib<D K^7tc*ti-5x— *<D»#^fc^ttfft;^ 
fflbt), *©»*K9>f7«:#*^fc#- KBADR 1 
^^if-xK- K3 7i&>k#ffi$*VCV^4§ : 3^ *r<E>R 

v\ *<D±5#£tt*K9>f7H\ ^^^-KSr4>K-r 
^*T^7 ^ -^^JE^^-^brv^^^fc-e^>5o 
[0 0 8 1] r£><fc p^SrfcJ-SS^bfcS^a*^— * 

»**ttfc#-Krt©jEiir* K9>r^c*Sjit>r fc* 

[0 0 8 2] 4^*#a*9 ? — 

*ttlt«*#c pu i ^b«»Siifc«*, 
^^ty4^?>^ $ tbfc^- ^^cpui \cm^m 



[0 0 8 3] RJb^r^icLT, *«(S«-ef4, SS« 
3S£lcJ: OffiTttd^ K7-f7#— K3WR0*fe*Lfc«-e 

[0 0 8 4] (H«« 1 1 ) K9^f 

^ifiWtS^Kt^ltfcW^ CPUl^^ 
»StL*u *©#-KJz©K9>f7l*#jPfc5K9-<7 
10 SD#lK:S*t8t#a*B* (*>SV*HWM>*-K± 

[0 0 8 5] ^StI^t 5 — 

15 fit. aS'— KB AD R 1 ^^^^tl/TV^/^V^^t P^lld 
ftt£0 o Sfefcl, KBADR ia*$HR£ixTV>5» 

20 t5d?-KBADR l&l^-KBADR 2-4F*3<£> 
K7^7SD-# l fcsv^ffi© K7>f 71^ -t^it© 

tf. »*S*tfc*^ KBADR lrt©K9>f7SD#l 
fe^v^l^IE^ K^7^®#^t^^7^-^ 

25 li^t^o 

[0 0 8 6] KBADR 1 #n ^if— # 

- K 3 7 l£?¥A8gR * ixfc^-C. SQfifll 1 "C^fc J: 

Kfc^M*S*tft:-t--<T«>K9 

30 5 o 

[0 0 8 7] r^mtg^i:^ »*3P»*U*:K9>f 7 

£\ r©»*K9^7*^St-5»f*:ftK7^7^ia* 
35 t5i:i: <)^ rco^— Y<D*t&<0!£%tj: K9-f7ie:t>, 

40 [0 0 8 8] ±|5^&-CI^«$ixTV^c^-KBAD 
Rl#^f-*-K3 7fc|fSaK*ixfcB. KBA 
DR 1 iOjE** K9>f 7K#U^:7*— ^^[h]«*^t* 
5o ^KBADRl^«4'lcf^^ 
■ ^H*36S55*UTV>ftV^7 f — ?tia«-r5o *— KBA 

45 DRl3»»««t»K:*»K:#<©»*5i*»**»*U 

50 9. iaa«!a«FiB3»«skt?*>5 0 
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[0 0 8 9] ZZX\ #JB*fc»#ii*»ft#fc*9 38 

a > e> s ttVcSt ^Zhf— *<d&* m&t z> o 
[oo9o] r©ae««"c». #si£n/c#— kick 

©*(|:*riaai-«©fcl»IB3P*»^5*^ HJfi08l<0«fc5 

[oo9i] mmm i 0x9*1 2) x»tt 1 1 n* 

^-rif-^K^fe^gib^^B^joV^r, cpui^ 

±1Stf— KB ADR 1 f*3<£> K7>f ^•#iitf-<#f-^ 

^-KBADRUm SvM£S*SttS<O^K_L 
©tt«<0K9>f:/fc»Si&tfo ««llO»Wflli:* 
r*t5>©^7*— ojftSJilB*— KB ADR 

1±G\ K^3§£bTV^VVEm& K9>f ^Cfta 

t7^^^y4{^t5 0 «l:*-KBADRl^ 

#-KBADRl±©, tt$K^-<^4: 

-f^©^— LTEHKi-S. — # — KB AD 
R 1 K&WtstitcJEn V9^zf\C^ ^m^Jli:^^ 

i&tr. 

[0 0 9 2] C(D^8fe(cJ:ttU. ^ty^^^y 

o, KB ADR l^Wif— 2}?— KfciB«8BRS*tfc 
^ KB AD R 1 ±^IEt* K7^ t 

[0093] ($mn 1 (D&MW 3 ) *JgJ6#iJ 1 -ei*. 
3 8 «r««<D K9>f KT*iit?«ffl**tS* 

^tUTt<tv\ r (D J: 5 KUTJB <Os<x Kit* 6 £ . %ft 

So 

[0 0 9 4] (HJ6#iJ2) *H1K«"T?Hl. BlfeS^tt 
m 3 (C^T^ bfc^HBtf— K 5 0 A*S $ b ICfWn $ ft 

Tv^,£x*i£0iii 02 (b) -m. 500 

K 5 0 A^flllfiteO K?-< K t P CT-fc 9 , t 



ft * ft*: K 9 >T J: y> Mf& £ ftT i > * ^ 

K£JL^© K9>f Kfl>##&, 1 fc IB 

BADRi (i = l, 2, 3*fctt4) T«U 
CO^MIsl?— K©#-K##S:BADR 5 £i"5 0 
10 [0 0 9 5] r©^H»K9-f ^»HfiE^f#V\ *SIJfi^J 

ftTV^So TK^r-y;W3 licfj:, [E3 5 icftx.THi 
15 8^t~t^riM&E£ftSo :o7K^f^/V3 1 

[0 0 9 6] *SOfi«KS3rt5, K9>f^fc«E**S»* 

B AD R 1 _h<£> K?^f^SD# 1 te**3SS«febfci: * 

[0 0 9 7] (A) »*K9>f^|B3!*r«S«ttf^ 
(Al) |»*K7^^*^SaR^K3»^1f— KK: 
25 SS!^tLTV>S^ 

(Al a) WWK^^^-^^tb/c^— ^(OfK^tUb 
K^^^^r^-r^^— KB ADR 1 ^Wif — ^f— K 
3 7^g53RSttfettffi-C. CPUl^t>i©»*K7^ 

tc % ^oiw*K7>r^irac»a^— ^rt^JRi-sffi 

yrt©^7*-*SrliI*i-S. ^©«tfi*-KBAD 
R2ft©K7>f^SD#l, #-KBADR3rt©K? 
35 ^^SD# 1 *»fero©t^-* * t»«- KB AD 
R4ft© K7^^SD# 1 ft<D'<V "T^T— Ztfrh. 
#-KBADRl©»* K7^^SD# 1 tefl8*<S*1,fc 

te^^m^tvfcrio^i^^x--^ t^tt, cpu 

40 lf^^l5o 

[0 0 9 8] *Wai«tfW:. ^com^»^s*J£^Jl 

JftS^— ^Ki»bTKIt&ttfc^K9>f^ 
■Cfi^- KB ADR 5 (O K7-f^SD# 1 K:#t5&tf 0 
45 ^e^. :©tyf- ^tc^UT^:. rco^HlO K9^ 

itx cpui^bifft«s*tabii**3istf**tfcfc# 

icii:. foSV^«:^c07 f -^^c>c^br^tm^S*^tH^ 
50 tbfci#. CO^ffioK9-r> r 5r^4oc0iE^^K7 



- 15 - 



2003 07 22 14:39 



3 0 3 6 2 



=frf 5. 

[0 0 9 9J U±(OWift<DlZib\^ _*HBtf— KB ADR 
5F fe 9(0^'l(iK7'l'^'SD# 1 rtCT K^SADR 1 © 

[oi ool £l±©i^t>^5J:5^ i©fIK 

[0101] (Al b) KSK^W^K^Stufc^- 

Sr^tr^— bT, CPUld^f-^tfii^ 

[0 10 2] i-jfcfc*,, aflf©»#a*tt^i:IBl«»!i % 

■^ti^©*:/^— y v*-* Sr^fife-f-So 
[0 1 0 3] i:ft£> 

wyf—f&ft. m^tm^it. *R — KB AD R 1 

{i^— KBADR5rtO K7^/SD# 1 icSt^tfi 
[0 10 4] t*>5A/, ^©IftfN^fc*^ TKv^f 

[0105] (A2> nmvyjzf&^-t-ziR— KAW 

-Kfc«lR3JiTV^jfrfr©, 7*-*3&*tiib»f£ (A 
la) *3j;TJ<x— *##52^f&f£ (Alb) tl^C-efo 

[0106] (A3) HESK7-r^Sr3r-*-5#— KSr^ 

$ Kt-T T'&^-TS KB AD R 1 ^^f-*- K 3 
7|c«fl?»*t$;h.fc«-?H:* JdtMlfcMKK:* tg©I8S 

*ffcfccpui*>e>»#a**t*:f*— ^tiatt* 

[0 10 7] Lfc^ot. r<DR£$K7^^<0ft*>9fc 



4£/8bfc. ^K7-rySr*-rSJK-KBADR5±<D 

te© K7^^l^$ds^b/ct #fc*©*f*:4PMF K 
y©ftfe 9 K^ffl i £ fcufeS. 
05 [0 108] (B) *#K?-f KJb©]E 

(Bl) «t#K9^^*r*i-S*— Ktf-^-if— Kfc 

' 1 t MS K71- 7*m-rz>&- KJL©jE 

10 * K9W^tt*©**3l*«*ifefli**b5. 

[oio9] (B2) W#K7W Kaw 
if— Ka»e>#«3*t-cv>s»£- 

15 K7 -f :7©»fls (Al) -efll91 $ *vfc»f^«rff * 5 „ 
[0110] (B3) BtKy^^ttS^-K^ 

20 K7-r^**-r«5l?— KriWlF— tf- K^fe^Stbfcm 

•S\ ^©iE?r& K7-<^'©7c©7 f — ^rsftJH-etftv. 

^©*tji^S^lc#o-C^J*$^fc. ^©lEfirft K5 

25 ^K7^^©^«©K7-r^l-«#ii4tt-C^5o bfc 
as'oT. K^-r^Sr^-t-^sK— KtfS-^iF— K3 

K7-r^^J:^*:^t$tL-rv^5.*s^I7'£'7 ^ — w» 

K7^f7-?rlrt5, SfiaeRSixfc:*— Frt©3E*ft K 
30 5-f7"l!«imitfJ:v\ r. 5 bt\ #*3*vfcP*«K 
^S^Tf-atf— K-L©jEflr/«£ K?-f Start's?'— 

[0 111] **s x l**K7-r^$r^i-5#'-K^7>« 

35 ^i:»LT^ti)LS*i3CPUl J; SHIfr^tvfc 

jtiTv^f-^^mt^^ r© K7-r^t-*f-r-5^. 
tig K7-f :/K*&>ift£ix-cv^ 0 bfc^o-c, ±m^—^ 

40 fc5*— ; HtK9W , ^d»6iE**K5^^'»c«Hfc* 
ftSiiK&S, ba>U £©±5KSfcWiibl£*fc:,fc 

«F$tl,-CV^57 ^ -^i:Pb-Cfc5. bfciSoT. Jtf5^ 

45 IE^^K7-l'^©7 f -^f*3E^^ffi«:*i-5o 

[0112] r©«t pfc, ^5aw-cia. aMi tm 

- K^Wif-zH- K 3 7^f>^fi$*vTV^W, CPU 
50 io^HloK^-f^KflMfSixS. bfcaso 
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#*J£#Jtt. ft^f-^Srf 

[0113] (sjs^j 2 <D&j&m) mmm 2 u-c. 

[0 114] (1) K$ Vy^y<Df—^(DmW^M^ 

(la) ±Sfi©**« 2 tftt. iSK7^^Ifttt 
[0 115] »*K7>T^^<B^K7-Y^ICW: X 

K 7 ^fiH*'*-'** 7* — * <D ft (O-ai^f- * flS-T -C 

7*-* fit, ^ttfcSrlHl^LT. WffelfcK7^^ 

* *^ ^ t # -e fc S o 
[0 116] (lb) ^Jfcfll 2 **K9>f 

[0 117] rcD^SJi. fcfc<Pl**K9^#«J^ 

fil K^^y^c^^tb-CV^5#^^^-Cfc ; 5o 
[0118] ( 1 c ) HJEffil 2 -m. ±ffi3fi«^fel»* 



05 K«iUttv\ 

[0 119] (Id) fttifr«>}??'(7t£tiFS»&±l> 
fettle E*»K:±ttSS^?>T^^^7W^7^ 

^HB K9>f ^K:*MfiU r^fiK7>f^S: 

[0 12 0] (2) |*S K9>f #—KJt©jE 

(2 a) SB»«2-CW:, K9-f ^«r*i"*#— K* 

15 K±©3E*ft K9>f ^Kiarf £iHl£> K9>f ^fcfc-ST* 
— ^Srt-^T, ^©]E»4K7>f^8ibfco 
U c^fi^)K7^^^fc57'-^Wi, W«K7>f 
^Sr^S*- K^pi^tvCV^SIB^C PU 1 

20 urniasixfc^— ^fc**nrv^5 0 

r co J: 5 ftir-* tti"-C^^r o ]E*ft K 9 * 

[0 12 1] ^©fcWC^ t«OK7^^f^^^ 

9>f ^&a»S^fc^ KJ:©jE#K9>f 
35 KlfifcWSJtfc^—^Ort. CPUlfrE>©t*a*** 

.[0122] (2 b) 3UKWI2-CW:. K?-f 

does, ^©jEWftK^^^jWMtr^*^**-*© 

50 [0 12 3] I^^ftll lE^ft K9>f ^fciW»+-<* 
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?—#<r>n<o frtz y (om&<Dy*— 9 -tt-tx K^m k^-t 

10 12 4] HJS^Jl, 2lj:RAID3(D 

MM 3 «:*JH3»MSriaSffil l ^gM»^RA I D 5 
lK^*>©fcWCJ61I«l*R:J:!)|Bi**t*3». MP 

1 7\££z>fflm*mmmi tmftZo l^oTs 
10 12 5] (V7^ymm&te^k%<Dmwmm z. 

[0 12 6] RA I D3m — o©##a*JB*K:# 
*5 K9^yfc»#iitf« RA I D I D 3 fc 

7 s - >T ^A— ^fcJR-r 5 7*- * *E»o T*» fc ^ft *> 
<Of— 9 b^VT-i s f—?ti*W8LV> K 9 -f 

[0 12 7] XvncJ*fc4**©K9>f:/te 

r v — oo/>°y 7^ ^/u— ^KO^VT^^—y 



[0128] m^tcm2(om^^mM\^M^xmz 

05 -fr^&S^fcHU ifefc*©SE2<D»tii*B*dS|g 
^-rsfg 2 <e>t*-* t r. eo!0^ y ^ >< ^bfffcfcx y ^ 

10 IrI« L -c * <o ^ y ^ ^ A- ^ CD * k: #1- 5 « 
tii***ff-r5. ^cr)i:5lCRAID5m RA I 

15 y 7^ ^^^^^/W— 7<Z>fe(D*r— ^ t±«fll Lft 

* sPJRi-«^ !/r>f ^T'cottOf-^ tttt^ffl * ft 

20 [0 12 9] (K7-f^»*^S><5i;#©«««lff) C 
%<DW}ftfcRA I D 3 i:RA I D 5 £OHK&5fcf 

[0 13 0] -t<D»*K9>f^iP^»ftS5#K7-f^i:- 
^5ftV^C t^|^V^r. [^#T*fe^ 0 

[0131] 3 <D$mm) mmm 1 ©4he»« 

^r<Z>HJ£^J3fCt>^-C#S 0 7t7t*L. RAID3i 
RA I'D 5 t<oav^^*3fe-rsaE3E^5lT?S>5 0 
45 [0132] 0Sx.tf . ^iS^J 1 ©SEJBCJ 1 K 

SttSStfKS K?></lc:»t5ttii*e*#C PU 1 
50 <DV7y'-?<D^ W*K9>f^lc»#iitf-<#7*-^ 
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^(Dstw^fo^ K9-f^a^© K9>r^Kffia*s 

* ^Srfcicc PU 1 S S ii*^— ^ t i>* 

[0133] £fc. RAID4(DrW3y.hP^7(: 
[0 13 4] d&ttttN) *^M»*IBSn»ltlKIV 

2 (DmmvmmcR a i d 5 Lfc*»«T**>5 0 . 

t> tf> Ki^HS K 9 >f K 5 0 A Sr #*P U t> <£> £ IrI C 

KUWAKiJ: 9^$tt5d5, MP 1 7K:±S«*WS* 

2; 3^S*5^Sr^r5o 

[0 13 5] (K9-f^l»*^4v^^:#(08^tt»fP) r 
#C9lbfmRA I D 3 t RA I D 5 t<om\C^ir 

[0 13 6] (K7>f^P»***>54:#«>Sa»f^) - 
<Db ttf>»lfNiRA I D 3 £RA I D 5 irOSKSStrt" 

[0137] 4 <o$m9t) nmm 2 <z>*ag^«y 

RA I D 3 iRA I D 5 £<DgWcS^5^Ha5i&® 

[0 1 3 8] fllx.«, 1^* K^-f Z?^<Dy*— ? cOSt & 
3Mc§|-f 5 C P U 1 ^e>^SfMS*S:fI K9>f ^ 

v\ *<d$#&^— *#jRi- 5^y ^ 

IH^y^-f^-^S:****©, • 



[0 13 9] R A I D4OTW^Vhn-7l- 

[0140] (*i£^J 5 ) 9 , *H 

[0141] {*itii>><D K5>T^*- K£>=**^*d*^lF 
— k i ©SS«^ Aft «f«>^F A**4 Lfc*&R: t> , 

[0 14 2] "fftfr*^ if^fsjtv^co^- K<0=-* 

[0 14 3] ft**. fati^C* K9-f ^tf— K<0 
20 <o««^Attft©J:5ft^^*UprtB"e*)5o *© K 
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